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ABSTRACT
INTRODUCTION A study by the European Society of Cardiology assessing international educational needs 
has identified educational and organizational barriers preventing the implementation of optimal therapy 
of atrial fibrillation (AF) across European countries.
OBJECTIVES Our aim was to investigate educational and organizational barriers in the implementation 
of guideline ‑recommended AF care that are specific to physicians and health‑care system in Poland.
PATIENTS AND METHODS An internet ‑based survey was conducted to assess education, skills, and 
confidence in managing patients with AF among European cardiologists, neurologists, and family physi‑
cians (FPs) from 6 countries.
RESULTS Out of 571 respondents, the Polish sample included 90 physicians (16%): 44 cardiologists 
(15%), 21 neurologists (16%), and 25 FPs (18%). Polish physicians generally reported skills and confidence 
similar to those presented by their foreign colleagues, but there was high uncertainty concerning skills 
and confidence in the identification and pathophysiological classification of AF. Also, FPs reported low 
confidence in applying CHA2DS2 ‑VASc and HAS ‑BLED scores to clinical practice. The need for access 
to long ‑term heart rhythm monitoring including implantable loop recorders was highlighted. There was 
a general dissatisfaction with the cooperation among Polish physicians, which was significantly higher 
than in other countries.
CONCLUSIONS The number of substantial educational gaps among physicians from Poland and other 
European countries is low. Nonetheless, educational programs tailored for different specialist groups 
separately to improve competence are warranted. There is a clear need for improvement of communica‑
tion among different specialists treating patients with AF in Poland.
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the study, and the ESC and EHRA were respon‑
sible for clinical cases, interpretation of the gen‑
erated data, and development of the manuscript 
for publication.6 Our group analyzed and inter‑
preted the data provided by the Polish partici‑
pants and compared them with the data collect‑
ed in other countries.
The study targeted active cardiologists, neurol‑
ogists, and FPs who had dedicated 50% or more of 
their time to regular clinical work for more than 
5 years. To be included in the analysis, their AF 
caseload was expected to comprise at least 5% 
of all their patients. Potential participants were 
invited by email using membership lists from 
the ESC (cardiologists) or via contacts obtained 
from an international health ‑care provider data‑
base (neurologists, FPs).
After literature search and specialist consul‑
tation, areas of investigation regarding the care 
pathway of patients with AF were identified. 
During the first phase of the study, the survey 
was tested with 30 semistructured telephone in‑
terviews. In the second, quantitative phase of 
the study, participants were asked to complete 
a survey that lasted from 15 to 20 min and com‑
prised 11 questions and 2 cases exploring their 
knowledge, skills, and confidence in the diagnosis 
and treatment of patients with AF. The complete 
description of the questions and clinical cases was 
discussed elsewhere.6 Physicians were asked to re‑
spond to questions by indicating: a) their level of 
knowledge regarding aspects of clinical practice 
(not acceptable, could be improved, acceptable); 
b) their level of skills required to apply that knowl‑
edge to practice (needs significant improvement, 
needs minor improvement, optimal), for example, 
the ability to calculate the CHA2DS2 ‑VASc score 
when they indicated that their knowledge was suf‑
ficient enough to use the score in decision mak‑
ing concerning treatment; and c) their current 
level of confidence (1 = low; 5 = optimal) in apply‑
ing their knowledge and skills to clinical practice.
Self ‑reported data on knowledge, skills, and 
confidence were dichotomized: 1) knowledge: “not 
acceptable” and “could be improved” were grouped 
as “needs improvement;” 2) skills: “needs signif‑
icant improvement” and “needs minor improve‑
ment,” as “needs improvement;” and 3) confi‑
dence: 1–3 on the 5 ‑point scale, as “low to mod‑
erate confidence.” This classification was adopted 
arbitrarily by the AXDEV Group Inc. to simplify 
analyses and the authors of the Polish substudy 
followed this division due to inability to access 
the raw data of the study.
The areas in which more than 70% of physi‑
cians reported the need for skill improvement 
or low to moderate confidence were considered 
relevant and requiring the most targeted educa‑
tional effort.
Statistical analysis Using the data provided by 
the ESC, we calculated the proportions of phy‑
sicians reporting low to moderate confidence or 
need for skill improvement in Poland and in other 
INTRODUCTION Current European and Polish 
guidelines and position papers describe the op‑
timal management of patients with atrial fibril‑
lation (AF) in detail, both in terms of diagnosis 
and subsequent treatment.1-3 Applying guideline‑
based treatment in patients with AF has a favor‑
able effect on their outcomes although physicians’ 
and patients’ views on anticoagulation and risk of 
stroke may vary.4,5 Therefore, numerous means 
of implementation (including congresses, webi‑
nars, and mobile applications) are employed to 
reach all relevant groups of health ‑care profes‑
sionals. To further tailor the educational efforts 
in the field of AF, the European Society of Cardi‑
ology (ESC) and the European Heart Rhythm As‑
sociation (EHRA) developed and conducted an in‑
ternational needs assessment study.6 This was 
an internet ‑based study aimed at specialists in 
cardiology, neurology, and general practice / fam‑
ily medicine who were involved in providing care 
for patients with AF. The study was conducted in 
6 European countries (France, Germany, Italy, 
Poland, Spain, and the United Kingdom). It in‑
cluded questions regarding the diagnosis of AF, 
heart rate and rhythm control, anticoagulation, 
and the organization of health ‑care systems. All 
countries surveyed revealed major educational 
gaps that need to be addressed by targeted edu‑
cational initiatives in the future.6
The primary analysis of the study data indicat‑
ed that Polish cardiologists, as compared with car‑
diologists from other countries, reported a great‑
er need for improvement in the use of the patho‑
physiological classification of AF and limited ac‑
cess to implantable loop recorders (ILRs).6 Pol‑
ish family physicians (FPs) were least inclined to 
use a rate control strategy. Cardiologists and FPs 
were dissatisfied especially with the level of col‑
laboration between themselves. Since this was 
a general analysis of data obtained in all coun‑
tries involved in the study, a more detailed focus 
on Polish physicians was lacking.
Our aim was to perform an analysis of the data 
collected by the ESC to identify educational needs 
and organizational barriers preventing the imple‑
mentation of guideline ‑recommended AF diagno‑
sis and treatment specifically among Polish car‑
diologists, neurologists, and FPs. Particular em‑
phasis was placed on identifying potential gaps 
in self ‑perceived levels of expertise among physi‑
cians from Poland and other European countries.
PATIENTS AND METHODS A detailed method‑
ology of the survey was described elsewhere.4 
The study complied with the Declaration of Hel‑
sinki, and the protocol was approved by an inde‑
pendent international ethical review board (IRB 
Services, Aurora, Canada).
Using a mixed‑methods approach involving 
different methodological designs (qualitative and 
quantitative), data collection methods (literature 
review, interviews, and surveys), and data sources 
(cardiologists, FPs, and neurologists), the AXDEV 
Group Inc. (Brossard, Quebec, Canada) conducted 
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specialists. A general dissatisfaction in this area 
was high among European doctors irrespective‑
ly of their specialties. Nevertheless, it was signif‑
icantly higher in the Polish sample than in West‑
ern European countries (TABLES 1 and 2).
In comparison with specialists from other 
countries, Polish cardiologists more frequently 
reported a higher need for improvement of skills 
(89% vs 58%, respectively) and insufficient confi‑
dence (59% vs 43%, respectively) in pathophysi‑
ological classification of AF (TABLES 1 and 2). They 
also declared low to moderate confidence in using 
ILR more frequently (73% vs 42%, respectively). 
There was also a greater need for improvement 
of skills in identifying AF (61% vs 46%, respec‑
tively), lower need for skill improvement in using 
the HAS ‑BLED score (20% vs 34%, respectively) 
as well as insufficient confidence in physicians’ 
knowledge of new therapies and trials (59% vs 
45%, respectively).
Polish neurologists did not differ from col‑
leagues from other European countries in de‑
clared needs for skill improvement (TABLES 1 and 2). 
However, they reported low to moderate confi‑
dence more frequently (86% vs 60%, respective‑
ly) in one essential area, namely, diagnosing AF 
(TABLE 2).
There were no significant differences between 
FPs from Poland and from other European coun‑
tries apart from a lower need for skill improve‑
ment in handling patients with gastric problems 
(24% vs 50%, respectively; P = 0.02). However, 
Polish FPs tended to express low to moderate con‑
fidence in identifying AF more frequently (76% 
vs 57%, respectively), handling gastric problems 
countries (interpreted as a whole). Data from 
Polish and non ‑Polish physicians were calculat‑
ed using the χ2 test or 2 ‑tailed Fisher exact test 
if the expected value in any cell of a 2 × 2 contin‑
gency table was 5 or higher.
P value less than 0.05 was considered signifi‑
cant. Calculations were carried out using the STA‑
TISTICA software package, version 13.0 (Dell, 
Texas, United States).
RESULTS General results There were 8014 phy‑
sicians invited to participate in the study and 561 
(7%) of them accepted the invitation. Respon‑
dents were from 6 European countries: France, 
Germany, Italy, Poland, Spain, and the United 
Kingdom. The majority of the physicians had be‑
tween 11 and 20 years of experience, reported 
the AF caseload of at least 11% and about half of 
them worked in a community ‑based practice set‑
ting. The Polish sample included 90 (16%) of en‑
rolled physicians: 44 cardiologists (15%), 21 neu‑
rologists (16%), and 25 FPs (18%).
The arbitrary 70% threshold of expected edu‑
cational support was reached in the following ar‑
eas: AF classification (all 3 groups of participants), 
AF identification (neurologists and FPs), access to 
ILR and its use (all 3 groups), knowledge of new 
therapies and trials (only neurologists), handling 
gastric problems associated with non –vitamin K 
oral anticoagulants (NOACs) (only neurologists), 
using CHA2DS2 ‑VASc and HAS ‑BLED scores (only 
FPs), and collaboration with other specialists (all 
3 groups) (TABLES 1 and 2).
Higher percentage of Polish physicians re‑
ported suboptimal collaboration with other 
TABLE 1 Proportions of clinicians from Poland and other European countries reporting the need for skill improvement with regard to diagnostic 
workup and treatment of atrial fibrillation
Areas of investigation Cardiologists Neurologists Family physicians
Poland 
(n = 44)
Control 
group 
(n = 250)
P value Poland 
(n = 21)
Control 
group 
(n = 111)
P value Poland 
(n = 25)
Control 
group 
(n = 111)
P value
Classifying AF 89a 58 <0.001 95a 88a 0.70 76a 79a 0.72
Identifying the underlying 
pathophysiology of AF
61 46 0.07 86a 76a 0.40 56 68 0.27
Using ILR 68 55 0.11 90a 87a 1.00 76a 89a 0.08
Knowledge of new 
therapies and trials
66 55 0.17 76a 87a 0.19 68 79a 0.22
Handling renal problems 
associated with NOACs
32 38 0.46 52 59 0.60 40 57 0.13
Handling gastric problems 
associated with NOACs
43 48 0.59 71a 60 0.34 24 50 0.02
Using CHA2DS2 ‑VASc score 11 16 0.47 43 54 0.35 68 64 0.70
Using HAS ‑BLED score 20 34 0.08 43 64 0.07 72a 74a 0.85
Educating patients 32 32 0.94 67 59 0.49 56 51 0.67
Helping to overcome side 
effects of NOACs
50 51 0.88 52 46 0.59 24 37 0.22
Data are presented as percentage of clinicians.
a Areas in which educational needs are particularly high (>70% of responses indicating the need for improvement)
Abbreviations: AF, atrial fibrillation; ILR, implantable loop recorder; NOACs, non –vitamin K antagonist oral anticoagulants
ORIGINAL ARTICLE ESC international educational needs assessment: a Polish perspective 589
Both these factors explain the very high need for 
improvement of skills in classifying this most fre‑
quent arrhythmia. The need in question was also 
strongly expressed by neurologists and FPs, which 
may reflect uncertainty about contemporary def‑
initions and the state of knowledge on AF. A re‑
cently published expert consensus on the use of 
ILR in patients after ischemic embolic stroke of 
undetermined source underlines the need to ap‑
ply long ‑term cardiac monitoring especially in 
this high ‑risk population in Poland.7
It may seem questionable whether noncardi‑
ologists, such as FPs, should be expected to be 
able to classify AF according to the underlying 
pathophysiology on a daily basis or be up ‑to ‑date 
with the latest clinical trials in AF. On the other 
hand, in Poland they are patients’ first ‑line con‑
tact with health care. Therefore, one could ar‑
gue that they should have no problems with di‑
agnosing this highly prevalent condition.1 One 
should also note that Polish FPs have a wide va‑
riety of screening opportunities at their dispos‑
al (ie, a simple pulse check with blood pressure 
monitors, single ‑lead and regular 12 ‑lead elec‑
trocardiogram) but they are not able to schedule 
Holter monitoring. Evidence unambiguously sup‑
ports opportunistic screening for AF, especially in 
(68% vs 49%, respectively), and helping patients 
to overcome side effects of NOACs (56% vs 36%, 
respectively) (TABLE 2).
DISCUSSION Our subanalysis of the ESC interna‑
tional educational needs assessment study clear‑
ly confirms the need for additional education ex‑
pressed by physicians both from Poland and other 
European countries, especially neurologists and 
FPs. There are also several important education‑
al gaps in terms of managing patients with sus‑
pected or diagnosed AF that should be addressed 
in order to improve the level of self ‑perceived de‑
gree of expertise across Europe.
More than 60% of Polish cardiologists declared 
the need for improvement of skills in identify‑
ing the underlying pathophysiology of AF. It can 
be anticipated that the pathophysiology ‑guided 
management of AF (ie, based on the etiology 
of the disease) may be superior to the current, 
mainly symptom ‑based classification (ie, based 
on the frequency and duration of episodes). There 
are also clear difficulties with the availability of 
long ‑term Holter monitoring. This was in concor‑
dance with the already reported lack of access to 
ILR in Poland as those devices are not directly re‑
imbursed by the Polish National Health Fund.6 
TABLE 2 Proportions of clinicians from Poland and other European countries reporting low to moderate confidence in handling issues related to atrial 
fibrillation
Areas of investigation Cardiologists Neurologists Family physicians
Poland  
(n = 44)
Control 
group 
(n = 250)
P value Poland 
(n = 21)
Control 
group 
(n = 111)
P value Poland 
(n = 25)
Control 
group 
(n = 111)
P value
Classifying AF 59 43 0.045 81a 74a 0.59 68 65 0.77
Identifying the underlying 
pathophysiology of AF
45 36 0.21 86a 60 0.03 76a 57 0.08
Using ILR 73a 42 <0.001 90a 74a 0.16 76a 79a 0.72
Knowledge of new 
therapies and trials
59 45 0.08 76a 73a 1.00 68 75a 0.49
Handling renal problems 
associated with NOACs
25 24 0.84 57 52 0.68 68 54 0.20
Handling gastric problems 
associated with NOACs
32 36 0.56 67 50 0.17 68 49 0.08
Using CHA2DS2 ‑VASc 23 18 0.50 48 47 0.95 72a 56 0.14
Using HAS ‑BLED 23 30 0.30 43 60 0.14 76a 65 0.28
Educating patients 32 26 0.46 52 43 0.44 56 48 0.46
Helping to overcome side 
effects of NOACs
23 18 0.50 57 41 0.16 56 36 0.06
Quality of collaboration 
between specialists
80a 63 0.03 86a 59 0.02 68 41 0.02
Quality of referrals from FPs 
to specialists
80a 63 0.03 86a 59 0.02 NA NA NA
Quality of feedback 
information from 
specialists
NA NA NA NA NA NA 72a 41 0.006
Data are presented as percentage of clinicians.
a Areas in which educational needs are particularly high (>70% of responses indicating the need for improvement)
Abbreviations: FP, family physician; NA, nonapplicable; others, see TABLE 1
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physicians generally reported the level of skills 
and confidence consistent with their European 
counterparts. As expected, cardiologists were the 
group with the best education level, but as high 
as 30% to 40% of them would like to improve 
their skills in this matter. Suprisingly, cardiolo‑
gists reported a relatively low level of knowledge 
of new AF therapies and trials. This was in line 
with the outcomes of the primary analysis where 
more than 60% of cardiologists reported the lev‑
el of skills that was inadequate to appropriately 
select candidates for AF ablation.6 It should be 
kept in mind that a proper rhythm control strat‑
egy may be superior in a selected population of 
AF patients.16 As interventional procedures are 
the cornerstone of the rhythm control strate‑
gy, this outcome is of particular importance to 
the future educational interventions for gener‑
al cardiologists.
Furthermore, a dire need to improve the coop‑
eration between physicians of various specialties 
was identified, which may reflect a greater prob‑
lem with communication among health ‑care pro‑
fessionals in Poland. Both cardiologists and neu‑
rologists complained about the quality of refer‑
rals from FPs. The main issue cited was incom‑
plete or lacking information about the referred 
patient. On the other hand, FPs complained about 
the quality of feedback, described as incomplete 
or out ‑of ‑date. This seems to be a universal prob‑
lem in Europe and may deserve wider recogni‑
tion as well as a systematic approach at the ESC 
or EHRA level, yet this is a particularly important 
issue to be dealt with in Poland.6
Limitations This was a subanalysis of the previ‑
ously published study and all the limitations stat‑
ed in the main publication are valid for this study 
as well.6 The survey was based on voluntary partic‑
ipation and self ‑reports. This could be a source of 
selection and cultural biases. Together with a rel‑
atively low response rate, those factors can limit 
the generalizability of the findings. Available data 
did not allow reliable comparisons between edu‑
cational needs of academic and community ‑based 
physicians. This would be especially interesting 
with regard to a significant disparity in the clinical 
profile and knowledge among patients with AF de‑
rived from university and nonuniversity hospitals 
in Poland.17,18 However, a country ‑specific analy‑
sis could overcome those limitations to some de‑
gree. Clinical experience shows that a fraction of 
patients with AF is diagnosed and treated ad hoc 
at emergency departments without the direct in‑
volvement of any of the specialists included in 
the survey, which is not discussed in our study. 
Finally, deficiencies of the Polish health ‑care sys‑
tem (ie, lack of public coverage for long ‑term heart 
rhythm monitoring) might have a significant im‑
pact on certain outcomes of the Polish sample.
Conclusions This substudy of a study by the Euro‑
pean Society of Cardiology assessing internation‑
al educational needs has highlighted considerable 
high ‑risk populations and is reflected in the ESC 
guidelines.1,8-10
Polish FPs and cardiologists reported good 
skills and confidence regarding the  use of 
the CHA2DS2 ‑VASc score, while neurologists re‑
ported the need for improvement in both areas. 
The CHA2DS2 ‑VASc score, which is an established 
tool for risk stratification and clinical decision 
making, was perceived by some of the respon‑
dents as a tool for clinical or academic research 
with limited applicability to everyday practice.6 
Nevertheless, the CHA2DS2 ‑VASc score is now 
used worldwide for selecting patients with AF 
for anticoagulation therapy. This score is by no 
means perfect and does not perform uniformly 
well in all clinically important situations. While 
relatively content with their level of knowledge, 
over 70% of Polish FPs admitted low to mod‑
erate confidence in the clinical application of 
the CHA2DS2 ‑VASc score. This should definitely 
be targeted in future educational projects con‑
cerning this group of physicians. In ‑depth knowl‑
edge of the CHA2DS2 ‑VASc score may seem a lit‑
tle less relevant to neurologists, who deal main‑
ly with secondary stroke prevention. As all pa‑
tients with a history of previous ischemic stroke 
by definition score at least 2 points, they are suit‑
able candidates for oral anticoagulation. None‑
theless, the available data support the high ac‑
curacy of the CHA2DS2 ‑VASc score in predict‑
ing stroke, and there are also cases of AF in pa‑
tients after intracranial hemorrhage.11,12 The ABC 
(age, biomarkers, clinical history) stroke risk 
score is a more recent tool to stratify the risk 
of thrombotic complications in AF, but has not 
gained recognition equal to the one obtained by 
the CHA2DS2 ‑VASc score so far.
13,14
Polish physicians and the rest of the study group 
provided similar answers with regard to the HAS‑
‑BLED score. However, the need for improvement 
of both skills and confidence in this area seems to 
be especially high among FPs. Generally, respon‑
dents regarded the HAS ‑BLED score as imprecise 
and impractical since there were no specific clini‑
cal decisions indicated in the guidelines based on 
this score.1,6 The HAS ‑BLED score is a systematic 
tool that reminds physicians of possible correct‑
able bleeding risk factors which were stressed in 
the 2016 ESC guidelines for the management of 
AF.1 There is evidence of good correlation between 
the score and risk of major bleeding.12 The influ‑
ence of stroke and bleeding risk on recommending 
anticoagulation was examined among Australian 
general practitioners.15 The study is slightly out‑
dated (neither NOACs nor antiplatelets were con‑
sidered in the AF setting); however, it is worth not‑
ing that respondents tended to administer warfa‑
rin in high ‑risk stroke patients, but in the case of 
bleeding, the percentage of prescriptions for oral 
anticoagulants fell significantly. Also, the type of 
bleeding (nose bleed, gastrointestinal or intracra‑
nial hemorrhage) clearly impacted this decision.
Regarding patients with renal or gastric 
problems who are treated with NOACs, Polish 
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12 Friberg L, Rosenqvist M, Lip GY. Evaluation of risk stratification 
schemes for ischaemic stroke and bleeding in 182 678 patients with atri‑
al fibrillation: the Swedish Atrial Fibrillation cohort study. Eur Heart J. 2012; 
33: 1500‑1510. 
13 Hijazi Z, Lindbäck J, Alexander JH, et al. The ABC (age, biomarkers, 
clinical history) stroke risk score: a biomarker ‑based risk score for predicting 
stroke in atrial fibrillation. Eur Heart J. 2016; 37: 1582‑1590. 
14 Rivera ‑Caravaca JM, Roldán V, Esteve ‑Pastor MA, et al. Long ‑term 
stroke risk prediction in patients with atrial fibrillation: comparison of 
the ABC ‑Stroke and CHA2DS2 ‑VASc scores. J Am Heart Assoc. 2017; 6: 
e006490. 
15 Gattellari M, Worthington J, Zwar N, Middleton S. Barriers to the use 
of anticoagulation for nonvalvular atrial fibrillation: a representative survey of 
Australian family physicians. Stroke. 2008; 39: 227‑230. 
16 Kosior DA, Szulc M, Rosiak M, et al. Functional status with rhythm‑ 
versus rate ‑control strategy for persistent atrial fibrillation. Pol Arch Intern 
Med. 2018; 128: 658‑666. 
17 Janion­‑Sadowska­A,­Sadowski­M,­Konieczyńska­M,­et­al.­Polish­re‑
gional differences in patient knowledge on atrial fibrillation and its manage‑
ment as well as in patterns of oral anticoagulant prescription. Kardiol Pol. 
2019; 77: 437‑444. 
18 Bednarski­J,­Balsam­P,­Tymińska­A,­et­al.­District­versus­academic­hos‑
pitals: differences in the clinical characteristics of patients with atrial fibrilla‑
tion without valvular heart disease treated with oral anticoagulants. Pol Arch 
Intern Med. 2018; 128: 274‑279. 
educational and organizational barriers in the im‑
plementation of guideline ‑recommended AF ther‑
apy in Poland. The number of substantial educa‑
tional gaps among physicians from Poland and 
other European countries is small, but there is still 
room for improvement. It appears necessary to 
develop and carry out educational programs tai‑
lored to each group of specialists instead of adopt‑
ing a single, universal program. There also seems 
to be a great need to improve the level and cul‑
ture of communication among specialists treat‑
ing AF patients.
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